The microbiological bioassay, the adenylation method, and the radiometric, enzyme, and fluorescent immunoassay methods for assaying serum gentamicin were compared. The precision, reproducibility, and specificity of each method was assessed and proved satisfactory, with the exception of the radioimmunoassay, which gave artificially high results. Good correlation between the other four methods was obtained in a comparison involving 103 patient sera. The other aspects of performance were also compared, namely, simplicity, speed, cost, ease of automation, and application to large and svmall workloads. The enzyme immunoassay performed best in this comparison, being accurate, specific, rapid, and very simple to perform. However, other laboratories might find that workload, staffing, and available equipment make other methods more attractive.
Gentamicin, although a potent antibiotic against a wide range of organisms, possesses considerable toxic potential. Consequently, a rapid and accurate assay method is essential for good management of patients receiving this antibiotic (6) .
The microbiological bioassay is the most commonly used routine method. However, it is slow, often inaccurate, and subject to interference by other antibiotics (7) . Over recent years, a number of new assay methods have been published that are faster and more accurate. Each of these methods has been compared with the bioassay only (2, 5, 8) and occasionally with an additional method (9) .
In this paper, the results of five methods are compared. These were selected as either the most commonly used or the most promising methods. They included the microbiological bioassay, the radioimmunoassay (RIA), the fluorescent immunoassay (FIA), the enzyme immunoassay (EIA), and the adenylation method. An attempt was made to use each of the five methods in routine circumstances so that a better appraisal of each method would be possible.
In our assessment, within-batch precision, reproducibility between batches, and specificity were compared. The application of each method as a routine test was also assessed, considering cost, speed, simplicity, ease of automation, and application to large and small workloads.
MATERLALS AND METHODS
Samples. Samples were selected from patients' sera submitted for routine gentamicin assays to ensure a wide range of levels in the normal assay range. These were stored frozen in small plastic vials until required. This was usually within 1 Fig. 1 and 2 . Comparison of the correlation coefficients is given in Table 3 . Routine application. The relative application of each method for routine use was also assessed, using such criteria as cost, speed, workload size, ease of automation, and simplicity. Specificity. Excellent specificity was obtained with all of the methods other than the FIA. The low apparent gentamicin levels detected by the FIA with ampicillin, carbenicillin, and cephalothin should not be significant during routine use. The levels of these antibiotics used in this comparison would not normally be obtained in vivo, unless normal dosages were used in patients with marked renal impairment.
The organism used for the bioassay, although resistant to most antibiotics other than the aminoglycosides, is susceptible to the newerf,-lactamase-resistant cephalosporins such as cefoxitin and cefamandole. These are not normally used concomitantly with gentamicin, but occasionally are, and do cause inhibition of the Klebsiella strain used. Other assay organisms, for example, Bacillus subtilis, do not exhibit the same degree of specificity. With Cost effectiveness. The newer methods require the use of relatively expensive equipment such as scintillation counters, gamma counters, spectrophotometers, or fluorimeters. However, as many pathology laboratories already have these available for other tests, new equipment purchases might not be necessary. Reagents for the immunoassays are also relatively expensive, the EIA being the most expensive. However, in laboratories doing a large number of assays the immunoassays are more cost effective than the bioassay because of labor saving. With small workloads, e.g., less than five assays per day, these methods are unlikely to be as cost effective as a well-performed, intelligently used bioassay.
Versatility. The bioassay is certainly the most versatile method for assaying antibiotics. It is limited only by the susceptibility pattern of the assay organism. The immunoassays are also quite versatile. These assays can be used to assay any compound, provided that it can be made immunogenic and can either be radiolabeled or coupled to a fluorogenic enzyme substrate or an enzyme whose product can be measured with a spectrophotometer.
Both the RIA and EIA are used for a wide variety of drug assays, but for antibiotic assays the range is currently somewhat limited. The adenylation method is restricted to gentamicin and tobramycin assays, but it has a distinct advantage over the immunoassays in that the enzyme adenylates both gentamicin and tobramycin, so either can be assayed with no additional effort. Kits specific for tobramycin must be used for the immunoassays.
In conclusion, provided sufficient control is exercised over the RLA, all of the methods are acceptable for routine use. In this comparison the ELA performed best when consideration was given to speed and simplicity as well as to accuracy and specificity. However, the method of choice in any given laboratory is also determined by workload, staffing, and available equipment.
Consequently, other laboratories might find one of the other methods more applicable to their needs. For laboratories with a small workload a well-performed bioassay probably remains the method of choice.
